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y the end of 1992 a market without internal frontiers should have come into being within the EC, allowing freedom of movement of labour, goods, services and capital. The removal of the many trade restrictions that still exist between member countries should make it possible to exploit the advantages of international specialisation more fully. For example, improved resource allocation, higher returns to scale and keener competition are expected to lead to reductions in costs and prices. This should generate faster growth if the fall in prices improves the Community's competitive position in world markets and stimulates greater domestic demand and the resulting rise in tax revenues is used to increase government expenditure. Finally, the stimulus to growth is expected to have a positive effect on employment and therefore help reduce unemployment.
Probably no-one will dispute the underlying positive impact of market integration on welfare and growth. The question is how great the effects will be and to what extent they will translate into changes in employment. Completion of the internal market will have a positive employment effect only if the additional economic growth is greater than the additional rise in productivity due to rationalisation. The question is also how the effects will be distributed between countries, industries and social groups.
These questions are examined in the following article, which takes as its point of departure the Cecchini Report, a study of the economic effects of completing the internal market presented by the EC Commission. For questions concerning structural employment, we have evaluated our own calculations relating to merchandise trade. *Deutsches Institut fer Wirtschaffsforschung (DIW), Berlin, Germany. Paper presented at the 52nd annual meeting of the Working Group of German Economic Research Institutes, held in Bonn on 27th and 28th April 1989. The German version will be published in "Beihefte zur Konjunkturpolitik".
The empirical findings of the Cecchini Report 1 are based on both micro-economic studies and macroeconomic model simulations. Information from business surveys and partial analyses were suitably aggregated and input to macro-economic models and the effects over a six-year period from the assumed completion of the internal market at the end of 1992 were monitored. The Report's first model produces the conclusion that the removal of all barriers to movements of people, goods, services and capital between EC countries will increase the GDP of the Community by 4.5% and the number of jobs by 1.8 million. Prices will fall by 6%, budget deficits will decline and the balance of payments on current account will improve, so that the scope for an expansionary economic policy will increase significantly. In the second model it is assumed that this scope is fully exploited; in that case real GDP might rise as much as 7% and the number of jobs by 5 million, while the reduction in prices would narrow only slightly to4.5%.
The employment effect will not be distributed evenly over the six-year period, however, since the relationship between growth effects and rationalisation effects on employment will alter, in the short term there will be a net reduction in employment owing to the elimination of jobs in the area of frontier controls, a rise in labour productivity in the business sector and the substitution 1 Cf. P. C e c c h i n i et al.: The European Challenge. The Benefits of a Single Market, Aldershot 1988; EC Commission: The Economics of 1992. An assessment of the potential economic effects of completing the internal market of the European Community, European Economy No. 35; for a description of the effects and a critique of the findings, see also E F r a n z m e y e r : Was wird der europ&ische Binnenmarkt fLir die Entwicklung auf dem Arbeitsmarkt der EG bedeuten?, published by epd Dokumentation, No. 9/89, pp. 33-47. of labour by capital, the cost of which will decrease as a result of the removal of restrictions on trade in financial services. Only after the third year will the employmentcreation effect of faster growth gain momentum, generating rising additional demand for labour, and the maximum effect will be reached after six years.
The question, however, is whether the Cecchini Report has generally overestimated the additional demand for labour in the economy. 2 In the first model higher trade surpluses at unchanged exchange rates contribute to the acceleration in growth of 4.5%. In practice, however, the direct gain in price competitiveness in world markets is likely to be offset by a change in exchange rates, thus reducing the impact on growth and employment. The 5 million additional jobs calculated in the second model represent 4% of total employment in the EC, which currently stands at around 125 million persons. This scenario would mean that macro-economic labour productivity increased by 3%, the same percentage as achieved in the first model with lower stimulus to growth. The faster 7% acceleration in growth would be bound to imply higher productivity gains, however; the greater the growth stimulus from completion of the internal market, the smaller the positive employment effects per unit of growth. Moreover, a comparison between the calculated reduction in consumer prices (by between 4.5 and 6%) and the much smaller decrease in costs by around 2%, which a survey conducted as part of the Cecchini study found that businesses expected to result from the completion of the internal market, suggests that the reduction in prices and hence also the associated expansion in demand have been overestimated or that enterprises will rationalise to an even greater extent. In either case, employment growth would be smaller.
The EC Commission's optimistic medium-term projections of employment must therefore be scaled down. However, no consistent model based on more realistic assumptions and disaggregated by country and sector is available. Obviously, such calculations cannot be carried out within the limited confines of this article. Partial quantifications will therefore be presented, from which indications of the employment effects of a further reduction in intra-Community trade barriers can be deduced. The economic effects of the internal market stem primarily from the expansion and diversion of trade flows. The factor content of intra-Community trade will therefore be examined first; this will indicate the employment effects of intensifying internal trade on the basis of the current pattern of specialisation. The employment implications of the increases in turnover that enterprises expect as a result of the completion of the internal market will then be analysed. The calculations are confined to manufacturing industry; the reference year is 1985, the latest year for which all the necessary data could be assembled.
Intra-industry Division of Labour
Merchandise trade within the EC totalled around US$ 340 billion in 1985, more than half the EC countries' total foreign trade. Among the countries belonging to the Community before the southward enlargement 3 the Netherlands, Belgium and Ireland are the most dependent on internal trade and Italy, the United Kingdom and Denmark the least.
Manufactured goods account for around 85% of merchandise trade between EC countries. A particularly high percentage of total exports of office machines and EDP equipment, wood and wooden products, food, paper and paper products, petroleum products and tobacco (between 65 and 75%) goes to other EC countries. The proportion is particularly low (between 35 and 45%) in the case of musical instruments, toys, mechanical engineering products, vehicles (excluding motor vehicles), precision engineering and optics and fine ceramics; here the greater part of exports are to non-member countries. On the import side an aboveaverage share of fine ceramics, glass and glassware, rubber products, motor vehicles, non-metallic mineral products, beverages and tobacco originates within the EC (between 75 and 95%) but a relatively small proportion of imports of wood and wooden products, paper and paper products, precision engineering and optics, musical instruments and toys (30 to 45%).
Trade within the EC is characterised by a high degree of intra-industry division of labour owing to the similarity in levels of development and the geographic proximity of member countries. The following index numbers for the similarity of the product composition of exports and imports indicate the extent of intra-industry division of labour. 4
In intra-Community trade the index figures therefore range from about 65 (Italy, Ireland, Denmark) to almost 90 (France, Belgium). As a rule the intra-Community figures are higher than the corresponding index numbers for trade with non-member countries, especially in the case of the large member countries. There is nevertheless considerable scope for intersectoral specialisation even within the EC, as reflected primarily in bilateral trade flows.
Intersectoral Specialisation Pattern
In order to describe the pattern of intersectoral specialisation, the product composition of exports was compared with that of imports and the ratio of each product group's export share to its import share was calculated. These specialisation indices are a simple indicator of Revealed Comparative Advantage (RCA). If the RCA value is greater than 1, this indicates a comparative advantage in the production of the product group concerned in the country in question, whereas indices of less than 1 indicate a comparative disadvantage. Table 1 shows the pattern of intersectoral specialisation for individual member countries in their trade with the other EC countries. For example, it shows that Germany is particularly specialised in tobacco, motor vehicles, printing products, mechanical engineering products, precision engineering and optics and metal products in trade within the EC; it exports relatively large amounts of goods in these product groups to other EC countries but imports relatively little. The intersectoral specialisation pattern tends to be "flatter" for intra-Community trade than for trade with non-member countries owing to the higher proportion of n 4 Calculated as l =:E min (x i, mi), where x i and m i represent the i=1 product group i as a percentage of respectively total exports and imports of manufactured goods in trade with the country group in question. The index number is therefore equal to the sum of the smaller values of each pair of values and can be between 0 (completely different structures) and 100 (completely identical structures).This index of similarity is a measure of the scale of intra-industry trade based on the structure of exports and imports and not on their absolute values. The level of the index number also depends on the degree of disaggregation according to product group; it tends to decline as the breakdown becomes finer. Here the breakdown was into 29 product groups in accordance with Table 1 intrasectoral specialisation. This means that in the form selected here the RCA values for EC trade are closer to 1 than those for trade with third countries (closer to zero in the logarithmic form). Moreover, in some cases the comparative advantages lie in different areas. Correlation analysis shows that the basic pattern of intersectoral specialisation for Italy, Denmark, Germany and the United Kingdom is broadly the same for EC and non-EC trade. The similarity is less marked in the case of Ireland and Belgium and does not apply at all to the trade of France and the Netherlands.
Labour Requirements
The labour content per unit of $1 million of exports and imports was Calculated in order to estimate the effects of intra-Community trade on the structure of employment. This makes it possible to compare the number of workers needed in a country to produce the basket of exported goods with the labour required for the hypothetical domestic production of the basket of imported goods. The calculations were made both for total employment and for women and unskilled workers in order to be able to judge the effect on these structurally disadvantaged groups of workers.
The labour requirement for the export goods is calculated using the formula:
(1) L x n = ,~1 li xi where .~ xi = 1.
In this equation, x~ represents the goods of industry i as a proportion of total exports and li the average labouroutput ratio in this industry (i = 1 ..... n). The demand for female labour (LF) and unskilled labour (LU) is similarly calculated for export production as:
where I F and I u indicate respectively the female and unskilled labour required per unit of industrial output. In this way the direct labour input in export industries is measured while the indirect labour requirement for the production of the necessary intermediate goods is disregarded, s
The labour content of imports is calculated in a similar manner by replacing x~ by mi in formulae (1) to (3), where mj stands for the imports of commodity group i as a proportion of total (competing) imports. This implies the assumptions that the imported goods can also be produced domestically, that the average sectoral production functions apply (as was assumed for export production) and that one unit of value of imports exactly replaces one unit of value of domestic production. Under these conditions, the figures give the employment equivalent of imports L M, LF M and LU M and can be interpreted as foregone employment if domestic production is replaced by imports. The ratios of the calculated labour content of exports to that of imports indicate the changes in employment resulting solely from the changed sectoral composition of domestic production if exports and imports are increased in the same proportion under otherwise unchanged conditions. The greater the differences in the product composition of exports and imports and the more pronounced the differences in sectoral production functions, the greater these changes will be.
The data used are drawn from international sources. They allow manufacturing industry to be divided into 29 branches, defined according to the ISIC nomenclature. The OECD foreign trade figures were aggregated in accordance with the chosen sectoral breakdown, as were the output and employment data based on Eurostat figures. The sectoral labour-output ratios were calculated from data for 1982/83 and updated using more recent national accounts data to reflect the productivity, price and exchange rate levels of 1985; they give the number of workers per $1 million of gross output value. The breakdown according to sex and level of training is based on census data for 1978/79. The proportion of unskilled labour was based on the number of unskilled and semi-skilled workers. The complement to this is the proportion of skilled workers (including white-collar workers), which can be taken as an indicator of the human-capital intensity of output.
According to census data gathered at the end of the seventies, 29% of those employed in manufacturing in the nine EC countries were women and 43% unskilled or semi-skilled workers. The proportion of women was comparable in all the EC countries, although slightly lower in Belgium and lowest in the Netherlands (16%). The proportion of unskilled workers was particularly high in Denmark, Italy, Belgium and Ireland. At the other end of the scale, the lowest proportions were recorded in France and Germany, in other words these countries had the highest level of training in their manufacturing sector. The labour-output ratios and the proportions of women and unskilled workers differed widely from one sector to another. In general, the production of clothing, footwear, fine ceramics and precision engineering and optical products required the largest number of workers per unit of output, whereas the labour-output ratios for petroleum products, industrial chemicals, non-ferrous metals, food, beverages and tobacco were lowest. The highest proportion of women was to be found in textiles, clothing, leather and leather goods, footwear, and musical instruments, toys, etc.; the lowest proportion was recorded in non-metallic mineral products, iron and steel, non-ferrous metals, motor vehicles and other vehicles. The proportion of unskilled and semi-skilled workers was generally highest in textiles, clothing, leather and leather goods, footwear, fine ceramics, tobacco and plastic products and lowest in printing products, petroleum products, mechanical engineering, office machines and EDP equipment and vehicles (excluding motor vehicles).
The sectoral patterns of labour demand are very similar in all the EC countries. The correlation coefficients (R 2) for each pair of vectors of labour-output ratios work out at 0.6 or more; lower coefficients are obtained only for the correlation between Ireland on the one hand and Denmark and the Netherlands on the In general, there is a positive correlation between the proportion of women and the proportion of unskilled workers; the relationship is significant in the four large EC countries, with a probability of error of 1%, and in Belgium and Denmark, with a probability of error of 5%. In some countries the total number of workers per unit of output tends to be higher where the proportion of unskilled workers is higher; this correlation is significant in France and the Netherlands with a probability of error of 1% and in Germany, Italy and Belgium with a probability of error of 5%.
Employment Content of Trade Flows
If the labour content of intra-Community trade flows is now calculated using the formulae given above, the picture portrayed in Table 2 is obtained. It shows for each EC country the ratios between the factor content of exports and the factor content of an equal volume of imports in trade with all EC countries together and in trade with individual member countries. The export and import statistics and the sectoral production functions of the country from whose point of view the trade was being considered were used. Since an identical production function was assumed on both the export and import sides for each product group, the differences in factor requirements only reflect differences in the composition of exports and imports. The ratios therefore indicate the changes in employment resulting solely from the structural shift in domestic production owing to heightened speciatisation between EC countries in accordance with the given specialisation pattern and with unchanged total demand in all product groups and countries. Figures greater than unity indicate that total employment, female employment and the employment of unskilled workers will benefit from greater intraCommunity specialisation; the opposite applies if the figures are less than unity.
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On the basis of the findings for trade with all EC countries, an intensified division of labour within the EC has a positive effect on employment in Germany and Italy but a negative effect in the other countries, especially the Netherlands, Ireland and Denmark. Increased EC trade boosts the employment of women in Italy and to a lesser extent in the United Kingdom and Ireland but reduces it in the other countries, especially Germany and Belgium. The employment of unskilled workers is increased in Italy, Belgium, Denmark and Ireland but harmed in the other countries, the strongest negative effect being registered in Germany and the United Kingdom. Put another way, the comparative advantages enjoyed in intra-Community trade by Germany and the United Kingdom, but also by the Netherlands and France, lie primarily in the production of goods requiring a high proportion of skilled workers, in other words in goods with a high human-capital intensity.
The results for individual partner countries show that total employment and the employment of women and unskilled workers would be adversely affected particularly by increased trade with Italy and with Greece, Spain and Portugal. For Italy, by contrast, trade with the other EC countries individually has a positive effect on employment; except for trade with Greece, Spain and Portugal, the same applies to the employment of women and unskilled workers. Accordingly, the comparative advantages of Greece, Spain and Portugal in trade with all other EC countries lie in goods that can be produced with a high proportion As regards bilateral trade between the eigth countries shown individually in Table 2 , the values in the triangle above the diagonals marked by dots tend to be the reciprocals of the corresponding values below the diagonals. In each case the figures relate to the same bilateral trade, considered first from the viewpoint of one country and then from that of the second. Hence as a rule the ratios for bilateral trade are greater than unity for one country if they are less than unity from the standpoint of the other. Deviations from the precise reciprocal are explained by differences between the export statistics of one country and the import statistics of the other and differences between the two countries' sectoral production functions. 6 6 A comparison of the relevant export and import statistics shows that in general they correspond very closely. A number of conspicuous differences are evident in vehicles (excluding motor vehicles), due primarily to different methods of recording the transactions of Airbus Industry. In particular, deliveries of aircraft from Germany to France are shown at a much higher value in the German export statistics (gross recording) than in the corresponding French import statistics (net recording).
7 The 28 bilateral ratios for the proportion of unskilled and semi-skilled workers shown below the diagonal in Table 2 .
The ratios calculated for the proportion of unskilled labour in bilateral trade flows are in line with the ratios of the proportion of such labour in manufacturing industry as a whole in the two countries involved. This emerges from Figure 1 , in which the proportion of unskilled and semi-skilled labour in country j in relation to the proportion in country k is measured on the vertical axis and the corresponding relative labour intensities of trade between the two countries on the horizontal axis. 7 Excluding the three pairs of values that show the greatest deviation, the R 2 for the correlation between the relative labour endowment and the relative labour intensity of trade works out at 0.54. The corresponding regression line is indicated in the diagram.
The greatest deviations from the line are in trade between Denmark and Ireland (DR), which is very small in any case, between France and Ireland (FR) and between Germany and France (GF). In the last instance the gross recording of German Airbus deliveries to France plays a role; without this, the proportion of unskilled labour in German exports to France would be higher. The proportion of unskilled labour for France appears to be systematically too low by comparison with Statistically significant relationships between labour endowment and the labour intensity of trade are also found if the calculations are carried out on the basis of the trade statistics and sectoral production functions of the other country in question (values above the diagonals in Table 2 ). The same applies if the export data of the two countries in question and the production functions of the exporting country are used in each case. To summarise, it can be shown that in intraCommunity trade as well specialisation is determined very strongly by the endowment with human capital-as the complement to the proportion of unskilled labourand affects employment accordingly if internal trade is intensified. This finding holds good even without considering the more backward countries of Greece, Spain and Portugal, whose inclusion would make the correlation even clearer.
Implications of Changes in Turnover
The approach adopted above should reveal the impact of a heightening of the division of labour between the EC countries on the structure of employment. Upon completion of the internal market demand will not however remain unchanged, as assumed above; it is rightly expected to rise as a result of a fall in prices. The question is only how large the increase in demand will be and the extent to which firms in individual countries and industries will benefit. Information on the expectations of firms themselves can be taken from a business survey carried out in connection with the Cecchini Report. 8
According to the findings of the survey, firms generally expect their domestic sales to increase only slightly but their exports to rise substantially, especially those to other EC countries. This means, conversely, that the expected increase in demand will be met chiefly by imports from other EC countries. Turnover is expected to increase by 5% overall; the rate of growth varies between 3 % in chemicals and 7 % in textiles, clothing and footwear, wood and wooden furniture and electrical engineering. In the various countries the expected increase in the turnover of manufacturing industry as a whole ranges from 1% in Greece and 3 % in France 9 to 9 % in Spain. If one looks at the individual sectors in the various countries, the expected changes in turnover differ even more widely, ranging from a fall of 30 % in motor vehicle construction in Greece to an increase of 20 % in man-made fibres in Ireland and rubber products in Greece. The findings are presented in detail in Table 3 .
We have now converted the expected percentage changes in turnover into absolute changes in output on the basis of the sectoral gross output values for 1985. l~ By multiplying this by the labour-output ratios we then obtain the changes in employment at unchanged sectoral production functions. The indicators obtained (workers per $1 million, proportions of women and unskilled workers) for the expected increase in output in manufacturing industry as a whole are shown in Table 4.11
The labour content of the expected increase in output differs from that of current exports to other EC countries owing to differences in sectoral structure. If the pattern of these differences for the eight countries examined above is compared with the ratios of the labour content of exports to that of imports in Table 2 , it will be seen that in some cases the existing degree of specialisation is reinforced while in others it is attenuated. Most of the differences are small, however, so that we shall not pursue the matter further here. Suffice it to say that for Italy the expected increase in output requires less labour per unit and a smaller proportion of both women and unskilled workers than existing exports, so that from this point of view the existing differences between the labour content of exports and imports diminish.
If the labour requirement for the expected increase in output is compared with that of existing output (on the basis of 1985 figures for manufacturing), the EC as a whole shows a higher number of workers per unit (15.7 per $1 million, compared with 14.3), a higher proportion of women (29.5% against 28.7%) and a higher proportion of unskilled workers (45.5 % against 43.3 %). The expected increase in output therefore shifts the sectoral composition of the Community's manufacturing industry towards labour-intensive branches and thus checks the rise in macro-economic labour productivity. It also favours the employment of groups of workers who otherwise tend to be disadvantaged in the general process of structural change. The only exceptions to this pattern are Denmark and Ireland, which have a lower labour requirement for the increase in output, the Netherlands and Ireland, where the increase in output has a negative effect on the proportion of women, and France, the Netherlands and Belgium, where the proportion of unskilled workers is adversely affected.
With sectoral production functions unchanged, the employment effects described arise simply as a result of the alteration in the relative importance of individual sectors. The productivity gains resulting from lower 11 The Italian production functions were used for Greece, Spain and Portugal For the other countries there are disparities between the labour content shown in Table 4 for 1985 output and the average values for employment in manufacturing industry shown by way of comparison in Table 2 ; they are due to the fact that the output data stem from different sources and the averages in Table 1 represent the output structure of earlier years (1982/83 or 1978/79 production costs in the completed internal market must now be taken into account. On the basis of the findings of the survey on the expected reduction in costs, Nerb arrives at an overall increase in labour productivity of over 3 %, so that if output rises by 5 % employment in EC manufacturing industry will rise by just under 2 %.12 If productivity growth of this magnitude were assumed for all sectors in all countries, the expected changes in output shown in Table 3 would lead to a fall in employment in several cases, namely wherever the increase in output is less than 3 %. For example, this would occur in France with wood and wooden furniture, chemicals, petroleum refining, plastics, metals and motor vehicles. If these instances in the various EC countries are collated, it can be seen that the completion of the internal market will cause a substantial structural shift in employment. This will not be achieved solely through increases in employment; it will also imply a substantial reduction in jobs in certain sectors and therefore cause corresponding structural adjustment costs. On balance, the increased turnover expected by businesses against the background of the assumed productivity gain of 3% will lead to an increase in employment in all countries except Greece and France.
Conclusions
The considerations presented above show first that the increase in aggregate employment as a result of completing the EC internal market cannot yet be determined with certainty. A number of factors suggest that the EC Commission has taken an overoptimistic view of the likely employment effects. It seems more realistic to see the advantages of the internal market as lying in the improvement in economic efficiency it will produce rather than in increases in employment. Secondly, calculations carried out for this article indicate that removal of the remaining trade barriers within the EC are likely to lead to a substantial structural change in employment in which there will be winners and losers. There is still need for more accurate quantification in this regard.
Whether the positive employment effect of the increase in demand and output will outweigh the negative effect of the rise in productivity depends on the strength of rationalisation and price and income elasticities, and is therefore an empirical question. Suitable model calculations would also show the extent to which the findings of business surveys of turnover expectations are reliable. The expected increases in turnover should take account of the key influences, provided firms are really able correctly to estimate the relevant variables affecting their market.
